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.control
• Once well-established,
Parkinsonia is difficult to
eradicate. Parkinsonia
flower (inset) and (right)
stems and needle:sharp
spines of Parkinsonia
aculeata.

By W. Woods, Entomologist
One of the most troublesome weeds in
northern Australia's pastoral country is
Parkinsonia aculeata, commonly called
Parkinsonia, Jerusalem Thorn, Palo Verde or
Retama. In 1983 Western Australia,
Queensland and the Northern Territory
started a joint biological control programme
against this pest by sending the author
overseas to search for its natural predators in
southern USA, Mexico and Central America.
A few insects show promise and one, a
bruchid beetle Mimosestes ulkei, is being
tested under quarantine in Queensland.
Why is it a weed?
Parkinsonia is a leguminous shrub or tree
which can grow to a height of about 10
metres and is covered with vicious
needle-sharp spines. In northern Australia it
grows in thickets along river banks and
around dams where it often prevents cattle
from reaching water. Cattle also shelter in
the thickets, making it almost impossible to
remove them at mustering.
Shading by Parkinsonia, combined with
over-grazing, also prevents valuable pasture
species re-establishing on alluvial soil along
river banks, areas which often provided the
best grazing on many stations.
Parkinsonia was probably introduced into
Australia in the late 1800s or early 1900s as
an ornamental or shade tree. Infestations
arose when trees planted near homesteads or
bores dropped seed pods into rivers, or pods
were dispersed by floods. Parkinsonia is
thought to be native to the hot and dry areas
of north or south America, but it has spread
and now is naturalised in many countries. It
is adapted to extreme climates with distinct
dry and wet seasons and up to seven months
without rain.
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• The author on a
collecting trip in Mexico.

Control methods
Parkinsonia can be controlled chemically by
applying 2,4,5-T to the basal bark. However,
the technique is labour intensive, slow and
expensive. Many infestations in inaccessible
areas continue to re-infest treated areas
downstream. Mechanical control is often not
effective as plants can resprout from
dormant shoots. After bulldozing and
burning, conditions may be more favourable
for the germination of dormant, hard seeds
and for the survival of seedlings. Biological
control, therefore, may offer a possible
solution.
Search for natural predators
The search for natural predators of
Parkinsonia has concentrated on Texas,
Arizona, Mexico and Costa Rica.
Insects found to be feeding or living on
Parkinsonia are collected and identified.
Those that appear to be host specific from
the literature undergo stringent testing
before they can be released into Australia.
For Parkinsonia, insects must first be tested
outside Australia against 10 closely related
plants and then against a further 60 plants,
including the most important crop and
pasture species in Australia. Only after all
this testing is an insect considered safe for
release here.
Host specificity
Many of the insects tested feed or lay eggs
on a wide range of plants and this will
greatly restrict the number of insects that
can be introduced into Australia. For
example larvae of the moth Melipotes
acontiodes often defoliate Parkinsonia in
southern Texas. However, initial testing

indicated they would also attack Royal
Poinciana trees. This was confirmed by an
extensive literature search.

• The application of 2,
4, 5-T and diesel to the
basal bark of Parkinsonia
is a slow and expensive
control method.

The large wood-boring longicorn beetle
Dendrooius mandibularis has been reared
from Parkinsonia in Arizona, Texas and
Mexico. It tunnels into the middle of the
stem, weakening the plant. However, this
insect has been reared from dead branches
of citrus trees, making its release in
Australia unacceptable.
The boring bostrycid beetle Xylobiops
texanus has been collected from dying
Parkinsonia plants in southern Texas. The
adult beetle bores around the circumference
inside the stem, effectively ring-barking the
plant. These beetles have also been reared
from three other plants. Although two of
them, Mesquite (Prosopis glandulosa) and
Huisache (Acacia farnesiana), are
considered weeds in parts of Australia, the
fact that this insect attacks members of
another three plant genera indicates it is
not specific enough to be considered a
biological control agent here.
In Arizona, larvae of the large Cerambycid
beetle Derobrachus geminatus attack
Parkinsonia. The larvae feed in the roots of
Parkinsonia. However, they are large,
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slow-growing insects, taking three years to
mature from egg to adult. Host specificity
will thus be difficult to test.
A previously undescribed species of
Cecidomyid gall midge Asphondylia sp. has
been collected from Parkinsonia in Arizona.
The larvae form a gall in infested flowers,
causing them to abort. A large percentage of
flowers can be affected. However, specificity
testing of any insect that attacks flowers is
difficult.
Effectiveness of biological control
Parkinsonia is difficult to control by
leaf-feeding insects because the plant is
adapted to losing its leaflets during drought
and the stem photosynthesises producing
energy. Insects which attack the stem may
kill the plant, but Parkinsonia has a
remarkable ability to survive stem damage
and to regenerate from dormant shoots. In
the Kimberleys, the giant termite
Mastotermes darwiniensis attacks Parkinsonia
and although some plants are killed, many
survive and grow new suckers.
The best products for biological control of
Parkinsonia may be insects which prevent
present infestations spreading, by either
preventing the plant from flowering and
setting pods, or by killing seeds in the pods
before they are dispersed.
Bruchid seed beetles seem promising as
natural predators of Parkinsonia. A bruchid
beetle has been introduced into Australia by
the Alan Fletcher Research Station of the
Queensland Department of Lands for
biological control of the woody weed Acacia
nilotica. Many bruchids are host specific,
although there are exceptions. The small
bruchid Stator limbatus, which often heavily
infests Parkinsonia seeds, has been recorded
attacking 39 species of plants in eight plant
genera.
Two species of bruchid beetles that attack
the seeds of Parkinsonia appear to have the
specificity necessary for introducing into
Australia. Penthobruchus germaini has only
been collected from Parkinsonia aculeata in
Argentina and Chile, and although little is
known of its biology, it appears to be specific
only to Parkinsonia. Initial specificity tests
are being carried out in Argentina.
Mimosestes ulkei is a large robust bruchid
that attacks several plants of the Parkinsonia
genus. Apart from Parkinsonia aculeata,
none of the these species occurs in Australia.
The beetle lays eggs on pods of Parkinsonia
and the small larvae chew their way into the
seed. During development they eat most of
the cotyledon and the embryo, effectively
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killing the seed. Initial testing in the USA
indicates that Mimosestes ulkei could be
introduced safely into Australia. Further host
specificity testing to confirm this is being
carried out in quarantine at the Alan
Fletcher Research Station, Queensland.
Other insects being considered as control
agents do not directly attack the seeds, but
could reduce the amount of seed produced.
The larvae of the moth Ofatulena luminosa
bore into the tips of branches, stressing the
plant and perhaps reducing the number of
flowers formed. Infestations of the spittle bug
Clastoptera arizonana distort plant growth
and this may interfere with seed set.
Initial testing with the sucking Mirid bug
Rhinacloa callicarates has been completed in
Arizona and the results forwarded to
Australia for review. In this testing this bug

only laid its eggs on, and fed on, Parkinsonia
aculeata. In the field large populations of
Mirid bugs develop on Parkinsonia plants,
killing and stunting the growth of developing
buds, including flower buds. If initial
approval is received, further testing will be
carried out in quarantine in Australia before
an application is made for its release here.
More insects with potential as biological
control agents of Parkinsonia will probably
be found after further collections, particularly
in the wet season in Central America when
insect attack may be more prevalent. The
search for disease organisms with the
potential to kill adult trees will be
intensified, although many such diseases are
not host specific, and thus prevented from
being brought into Australia as a plant
disease.

First catch your insect...
Biological control of plant and insect pests
represents just one facet of research by the
Department of Agriculture. Once established,
natural predators keep the pest in check
without further effort or expense.
Unfortunately, it is not easy to locate and
breed up these natural predators and then
'turn them loose' within Australia.
In the case of Parkinsonia, there are the
problems of collecting insect predators in
foreign countries; the extensive testing for
host specificity to ensure that other desirable
plants will not be attacked by the introduced
insects; and finally the rearing of thousands
of these predators for release here, all of
which make the initial stages of biological
control an expensive business, with success
by no means guaranteed.
Collecting insects is often not easy. For many
insects only the immature stages are present
during collection and these must be reared to
adulthood before being positively identified.
Many insects die at this stage because they
are difficult to rear away from their host
plant, while others die from disease when
reared in a laboratory.
Collected insects are then identified. Adult
insects are killed, pinned, labelled and sent
to the United States Department of
Agriculture Insect Identification Institute and

to the Smithsonian Institution in Washington
D.C. for identification. Sometimes a positive
identification is not possible at first and
more specimens must be collected.
Without a correct name it is impossible to
search the literature, either manually or using
a computer, for information on the insect's
biology and host plant specificity. This
literature search allows us to discard insects
that feed on important cultivated crops as
well as the weed. If little information is
found on the insect this may indicate that it
is little known and is probably not a pest.
However, it may also mean there is no
information on the insect's biology, and
techniques for rearing it must be developed
from scratch.
When testing for host specificity, the insect is
given a choice of plants on which to feed or
lay eggs. The weed, in this case Parkinsonia,
and the other plants to be tested, are grown
in pots, and these are placed in a large cage.
The insects are then introduced. If the test is
on feeding, the amount of damage and the
plants damaged is important. If the test is for
oviposition (egg-laying), adult insects are
used and the species of plants on which eggs
are laid are recorded. These host specificity
tests are repeated with different test plants to
ensure the insect can be introduced safely
into Australia.
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